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WHAT IS CLAIMED IS: 

1 . A vector connprising a viral vector, a viral vector nucleic acid, or a nucleic 
acid construct that comprises a viral vector nucleic acid sequence, said vector beinc 
capable of expressing an exogenous gene or exogenous nucleic acid sequences i/i a 
target cell of interest, said vector comprising a nucleic acid component or 
components which comprise: 

i) one or more native promoter/enhancer regions in which at le^a^t <^g 
sequence segment has been modified, 

(ii) one or more non-native promoterMnlrarKjers or a noh-naJTve promoter's 
gene or gene segment, and 




(iii) a native viral vectevr terrpif 
or both. 



c=e^M<^rocessing srgnal or segment thereof. 



/ 



2. The viral vector oXcl^tj^ixl , )JS?hej:;e^n th^/^ep^tbr further comprises a non-native 
terminator. 

3. The viral vector of clajrh ly^omprising two or more modified sequence 
segments. 



4. The viral vectj2^ of claim 1 , wherein said modification comprises a 

substitution of^^/native sequence segment with a non-native sequence segment in 

/ 

said one or^ore promoter/enhancer regions of said vector. 

/ 

^'// viral vector of claim 4, wherein the sequence segments in said 

Substitution are approximately the same size. 
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6. The viral vector of claim 1 , wherein said modification comprises a mutation // 
selected from the group consisting of a point mutation, a deletion, an insertion, and^^ 
a substitution, or a combination of any of the foregoing. 

7. The viral vector of claim 1 , wherein said viral vector is a retrovirus. 

8. The viral vector of claim 1 , wherein said terminator, or saidyj^ocessing 
signal, or both, include a polyadenylation signal. 

9. The viral vector of claim 1, comprising! a^'segrhen^^f said viral vector 
terminator or a segment of said^-^r^essing^^n^^ oj^pth. 

ry ' 

10. The viral vector of i^\a\m 1 , wherei^Vt^^uncJi^so one or more 

. ( //\r/ \ , 

promoter/enhancers have been reducM,/ilnhibited or elirrtinated. 



1 1 . The viral vector of c\a\m^^/v\/here\n said one or more non-native promoters 
are capable of producing an/RWA lacking a polyadenylation signal. 



12. The viral vector/of claim 1 1, wherein said one or more non-native promoters 

are selected f rom Jine group of genes consisting of snRNA, tRNA, and rRNA, or a 

// 

combination of/any of the foregoing. 



13. he viral vector of claim 12, further comprising one or more gene or gene 
secrment sequences of said snRNA, tRNA or rRNA gene or genes. 
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14. The viral vector of claims 1 2 or 1 3, wherein said snRNA is selected from the, 
group consisting of U1 , U2, U3, U4, U5, U6, U7, U8, U9, U1 O and U1 1 , or a 
combination of any of the foregoing. 

15. The viral vector of claims 1, 1 2 or 13, wherein said one or more/non-native 
promoter's gene or gene segment sequence have been modified. 

16. The viral vector of claim 15, wherein said modificatioff comprises a 
substitution or replacement of or addition to said one or /riore non-native promoter's 
gene sequence with said exogenous gene or an exoo^ous nucleic acid sequence. 

17. A viral vector comprisii/g a virus orfvirar portijin having on a surface or an 
envelope thereof at least tvyo componerT^p^Tone c^rfrh^jonent for adsorption to a 
packaging cell line for said/vector, aridy^e other compo^nent for adsorption to a 
target cell for delivery of said v^xrfqi^ 



1 8. The viral vector of clajrfi 1 7, wherein both components are native to said 
viral vector. 

1 9. The viral veotor of claim 1 7, wherein said one component is native to the 
virus, and the orher component is non-native to the virus. 



20. Tbe viral vector of claim 1 7, wherein both components are non-native to said 
viral vector. 
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21 . The viral vector of claims 1 9 or 20, wherein said non-native component is 
selected or derived from the group consisting of Human Immunodeficiency Virus/ 
(HIV), Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), Herpes Simplex Virusy 
(HSV), and Vesticular Stomatis Virus (VSV), and a part or portion thereof, pr a 
combination of any of the foregoing. 

22. The viral vector of claim 21 , wherein said HIV or part or p53(ftion thereof 
comprises gp120. 

23. The viral vector of claim 21 , wherein said HBV or part or portion thereof, or 
said HCV or said part or portion thereof comprises a/^urface antigen. 

24. The viral vector of^claim 17/ Wherein^^id \jiral vector comprises a retrovirus. 



26. The viral vectpr of claim/2^/ \ylWFeHr'said retrovirus comprises a murine 
retrovirus. 

26. The viral vector of claji?f|^ J^8 or J L9T-^herein one of the components is 
ecotropic. 

27. The viral vectg/of claims 1 8 or 19, wherein one of the components is 
amphotropic. 

28. The vU^I vector of claim 1 7, wherein one or the other or both components 
are selectGKJ from the group consisting of a protein, an oiigo- or polypeptide, a 
glycopr?otein, a fused peptide, a recombinant peptide, a modified protein, or a 
conrbination of any of the foregoing. 



Attorney's Docket Enz-56 



Dakai Liu and Elazar Ra< 
Filing Date: March 19, 19^ 
Page 65 (New Patent Application) 



9^ 



29. A viral vector comprising a virus or viral portion thereof having on a surface 
or an envelope at least two components, the first component being native to the 
virus, and the second component characterized in that 

(i) it is non-native to said viral vector; 

(ii) it is capable of adsorption to a target cell of interest, and 

(iii) it is incapable of adsorption to a cell native for said viral vecto/. 

30. The viral vector of claim 29, wherein said viral vector is a retrovirus. 

31 . The viral vector of claim 30, wherein said retrovirus is selected from the 
group consisting of a murine leukemia virus, a human immuncideficiency virus, a 
human T cell leukemia virus and a Gibbon a|:^^-teakeF^ia vir^s. or a combination of 
any of the foregoing. 



32. The viral vector o/ claim 29, wherMq^said^ component is selected 
or derived from the group consisting o/yWlumar/lmmunotleficien^ Virus (HIV), 
Hepatitis B Virus (HBV),\ Hepatitis Cyvilrls mCV), Herped Simplex Virus (HSV), and 
Vesticular Stomatis Virus \y§>/)^ an^ p/jpst^t or portion^triereof , or a combination of 
any of the foregoing. 

33. The viral vector of clajrf» 32, wherein said derived member comprises HIV 
gp120. 

34. The viral ve^or of claim 32, wherein said derived member comprises HBV 
surface antiger/or HCV surface antigen. 

35. The viral vector of claim 29, wherein said target cell is selected from the 
group/consisting of T cells, liver cells, bone marrow cells and epithelial cells, or a 
combination of any of the foregoing. 
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36. A vector selected from the group consisting of a (i) viral vector, (ii) a viral 
nucleic acid, and (iii) a nucleic acid construct, said vector comprising a non-native 
nucleic acid sequence coding for a segment, said segment being capable of 
integration into a target celTs genome, and said vector being capable of prodj/cing 
or introducing a first nucleic acid in said target cell, 

said first nucleic acid being capable of producing a second nucleU^ acid that 
comprises a portion of said first nucleic acid, said second nucleic acra comprising 
said integration segment and being capable of expressing an exc^enous gene or an 
exogenous nucleic acid sequence. 

37. The vector of claim 36, wherein said vector comj2(rises a viral vector and said 
integration segment is non-nmive to saia/^viral vebtpr^ 

38. The vector of claim 36, whereiH/s^jd^v^ comprises a viral nucleic acid 
and said integration segment is non-native4o said \iral vector. 

39. The vector of claim 36, wh^^^wajsiaid-A^^ (i) comprises adenovirus. 

40. The viral vector of claim 36, wherein said first nucleic acid comprises a 
retrovirus and said secorra nucleic acid comprises adeno-associated virus (AAV). 

41 . The viral v^tor of claim 36, wherein said first nucleic acid comprises adeno- 
associated virus (AAV) and said second nucleic acid comprises a retrovirus. 



42. yfhe viral vector of claim 37, wherein said second nucleic acid sequence 
cornprises retroviral LTR or adeno-associated virus. 
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43. A first vector selected from the group consisting of (i) a viral vector 
comprising a viral nucleic acid and a viral vector packaging component or 
components, (11) a viral nucleic acid, and (iii) a nucleic acid construct, 

wherein when introduced into a packaging cell said first vector is capable of 
producing a second vector selected from the group consisting of (a) a s:econd viral 
vector, (b) a viral nucleic acid, and (c) a second nucleic acid constrict, each being 
capable of expressing an exogenous gene or exogenous nucleic^cid sequence in a 
target cell of interest, 

wherein said first vector is capable of producing in^^aid packaging cell said 
second vector, and 

wherein said packaging cell is dupable olspr^aK/iding one or more packaging 
components for said second viral nuajelc acid, 

wherein said second viral nuGl|&te-aGi^2f^r/6aid second nucleic acid construct is 
structurally different frcim said f\rsVk\) vifaTnucle^ acid or said first (iii) nucleic acid 
construct, or more than\one p^ck^m^^ componeni for said second viral vector is 
different from said first viral vecj^n-^paQkagjiig-tiomponent or components (ii), or 
both. 

44. The first vector/of claim 43, wherein said first vector comprises a retrovirus 
and said second v^tor comprises adeno-associated virus (AAV). 

45. The first vector of claim 43, wherein said structural difference comprises a 
differeiyfe selected from the group consisting of the nucleic acid chemical nature, 
the rmcleic acid form, the nucleic acid size, and functional elements, or a 
c£MTibination of any of the foregoing. 
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46. The first vector of claim 45, wherein said nucleic acid chemical nature, the 
second viral nucleic acid or the second nucleic acid is selected from the group 
consisting of RNA and DNA, and the (i) viral nucleic acid or the (iii) nucleic acid 
construct comprises a different member of said group. 

47. The first vector of claim 45, wherein said nucleic acid form, the si^ond viral 
nucleic acid or the second nucleic acid is selected from the group corfsisting of 
single-stranded, double-stranded and partially double-stranded, the (i) viral 
nucleic acid or the (iii) nucleic acid construct comprises a different member of said 
group. 

48. The first vector of claim 45, wherein said nucileic acid size, the second viral 
nucleic acid or the second nucfeit acid popipris^^V^segment of the (i) viral nucleic 
acid or the (iii) nucleic acid yConstruct. 



49. The first vector of claim 45/^A/hfefein said functmnal elements, the second 
viral nucleic acid or the sec&f\anuG^e\a acid comprises cine or more promoters, one 
or more enhancer regions, an u;rtegraTion\egment an^/a terminator, or a portion or 
a segment or a combinatior/of any of the foregoing, and the (i) viral nucleic acid or 
the (iii) nucleic acid con;^ruct comprises a different member of said group. 

50. The first vector of claim 43, wherein said first vector comprises a retrovirus 
and said secopfd vector comprises adeno-associated virus. 

51 . The first vector of claim 43, wherein said first vector comprises adeno- 
associated virus and said second vector comprises a retrovirus. 
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52. A packaging cell line for propagating the viral vector of claim 50, wherein 
said packaging cell line provides at least two packaging components for the surface 
or envelope of said viral vector. 

53. The packaging cell line of claim 52, wherein said cell line is native to sai/ 
viral vector. 

54. The packaging cell line of claim 52, wherein said viral vector/iomprises a 
retrovirus. 



55. The packaging cell line of claim 52, 
group consisting of NIH 3T3, U937,^9 and 
foregoing. 



vyhep^nT"sa|d cell \yf\e is selected from the 
^93, or a cortn6ination of any of the 



56. The packaging cell line of claim >b2l wherein any sequences for both the 
surface or envelope comporlents a^e st^l^f^ chromosome or 
chromosomes of said packaging cell liru 

57. The packaging cell line of c^laim 52, wherein a sequence of a surface or 
envelope component is stably/integrated in a chromosome or chromosomes of said 
packaging cell line, and a ^quence of another surface or envelope component is 
transiently expressed. 

58. The packaging cell line of claim 52, wherein a sequence of said envelope 
component isyStably integrated in a chromosome or chromosomes of said packaging 
cell line, and a sequence of said surface component is transiently expressed. 



59. /The packaging cell line of claim 52, wherein any sequences for both the 
surrace or envelope components are transiently expressed. 

Attorney's Docket Enz-56 



Dakai Liu and Elazar Raffl^i 

Filing Date: March 19, 19gr 

Page 70 (New Patent Application) 



60. Packaging cell line for propagating the viral vector of any of claims 1 9, 20 or 
29, wherein said cell line is non-native to said viral vector component or 
components but native to said viral vector nucleic acid, wherein said packaging cell/ 
line expresses on its membrane or its surface a receptor or receptors or binding 
partner or partners for adsorption to said non-native component for said vectjeir. 

61 . A process for producing the viral vector or viral vector nucleic j^'td of claim 
1 , said process comprising the steps of: 

providing said vector of claim 1 ; and 

introducing said vector into a packagijivg'^feH^under conditions to produce said 
viral vector or said viral vector ni/cleic aqic 

62. The process of clainry61, whereijn/&)aid_p«ivicJ^ step or introducing step, the 
nucleic acid construct has been modified in >a promoter/enhancer region. 

63. The process of claim 61, whepein^aid providing step or introducing step, the 
nucleic acid construct has been rm)dified in a non-native promoter. 

64. The process of claiFn 61, wherein said nucleic acid construct is capable of 
stable integration intoyme genome of said packaging cell line. 

65. The process of claim 61 , wherein said nucleic acid construct has been 
modified by/means of an episome. 

66. x The process of claim 61, wherein said nucleic acid construct has been 
/nodified by means of transient expression. 
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67. A packaging cell line for propagating a viral vector independent of a help^ 
virus, said viral vector comprising a nucleic acid component and a nQj::Kfiucleic acid 
component, wherein said sequence qp^equeoces for the vicafVector nucleic acid 



component is stably integrated in^ 
sequences for the non-nucleic a 
into said packaging cell line 
transient expressio 
combination^^erf any of the foregoing 



e 9/ 



express^ 



selectee 



cell line, and said sequence or 
ia\d viral vector are introduced 
from the group consisting of 



n, stably integrated expression, or a 
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